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REFRIGERATION APPLIANCE

TECHNICAL FIELD

The present invention relates to a refrigeration appliance.

RELATED ART

A refrigerator includes a cabinet, a door, a door closer fixed to the door, and a hinge
assembly for connecting the door to the cabinet. The door closer is used to prevent the
door from bouncing away from the cabinet after a user closes the door, and release the
door when the door is opened. The hinge assembly includes a hinge base and an
adjusting unit that is fixed to the hinge base, inserted into an insertion portion of the door,
and used to adjust the height of the door relative to the cabinet. The door is rotated
around the insertion portion when the door is opened or closed, and the adjusting unit is

used to adjust the height of the door.

An existing door closer generally includes two components arranged up and down in a
vertical direction, and the two components are meshed by means of sliding to prevent a
door from springing open after the door is closed. Therefore, a gap needed by the door
closer to slide up and down exists above of the door. On the other hand, an adjustment
gap needed by the door to move upward to adjust the height needs to be further reserved
above the door. Therefore, the gap for sliding up and down by the door closer and the
adjustment gap that are reserved above the door cause a relatively large gap above the
door. Especially, for a double-door refrigerator, a relatively large gap exists between
upper and lower doors of the double-door refrigerator. This not only affects the aesthetic
appearance, but also increases amplitude or probability of movement of the door, which is

in-conductive to safe transport of the refrigerator.

SUMMARY
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An object of the present invention is to solve at least one technical problem in the prior
art, so as to provide a further development to a refrigeration appliance, in particular to
provide a refrigeration appliance which is advantageous in appearance aspect and safe

transportation as well.

Hence, an aspect of the present invention is related to a refrigeration appliance. The
refrigeration appliance includes a cabinet, a door, a door closer fixed to the door, and a
hinge assembly for connecting the door to the cabinet, where the hinge assembly includes
an adjusting unit for adjusting the height of the door, the adjusting unit includes an
adjusting member and a supporting member that can be driven by the adjusting member
to move along a vertical direction in an adjustment range and support the door, and the
adjusting member is rotatable around the supporting member; characterized in that the
supporting member includes a door closing portion for cooperating with the door closer in
such manner: at any height within the adjustment range, the door closing portion and the
door closer at least partially overlap in a horizontal direction; when the door is closed, the
door closing portion and the door closer cooperate to prevent the door from bouncing
away from the cabinet; and the door closing portion is released from the door closer when

the door is opened.

Compared with the prior art, this technical solution has the following advantages:

The door closing portion and the door closer at least partially overlap in the horizontal
direction; and when the door is closed, the door closing portion and the door closer
cooperate in the horizontal direction to prevent the door from bouncing away from the
cabinet. In this way, the door closer does not move along the vertical direction when the
door is closed, and no gap needs to be reserved above the door for the door closer. This
reduces a gap above the door, so that the refrigeration appliance has the aesthetic
appearance and good stability, and is advantageous for safe transport of the refrigeration
appliance. On the other hand, because the door closer cooperates with the door closing
portion in the horizontal direction, it is advantageous to reduce the height of a door
closing mechanism. Further, the door closing portion for cooperating with the door closer

is disposed on the supporting member; therefore, no extra component needs to be added.
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Optionally, the supporting member may have a protruding portion protruding outward
along the horizontal direction to form the door closing portion, and when the door is
closed, the door closing portion is hooked to the door closer to prevent the door from
bouncing away from the cabinet. On the one hand, a forming technique of the door
closing portion is simple. On the other hand, the door closing portion cooperates with the
door closer in a hooking manner when the door is closed, which can maintain stability of
the door when the door is closed, and is further advantageous for release of the hooking

when the door is opened.

Optionally, the door closing portion may be released from the door closer in a
circumferential direction around a rotation axis of the door when the door is opened. The
door closer synchronizes with the door, and thus when the door is opened, the door closer
may rotate around the rotation axis of the door until the door closer is released from the
door closing portion. This release cooperation manner realizes release of the door closer
from the door closing portion in the horizontal direction, and the cooperation manner is
simple; and the door closer does not have to move along the vertical direction when the

door is closed, which is advantageous to reduce the gap above the door.

Optionally, the door closer includes an elastic arm fixed to the door, and when the door is
closed, the door closing portion is hooked to the elastic arm. The elastic arm is elastic,
therefore, on one hand, the elastic arm is not easily deformed when limited by the door
closing portion, to maintain a closed state of the door. On the other hand, when the door
is opened, the elastic arm may be pressed by the door closer to have deformation, so as
to be released from the door closing portion, so that the door cam be opened relatively

smoothly.

Optionally, the door closer further includes a fixing arm through which the elastic arm is
fixed to the door, the elastic arm and the fixing arm form a limiting slot therebetween, and
the door closing portion is located in the limiting slot when hooked to the elastic arm. The
door closing portion is located in the limiting slot and is further limited in two opposite
directions by the fixing arm and the elastic arm. The door closing portion effectively
restricts the closed state of the door by using the door closer, so that the door is held shut

and is prevented from automatically opening.
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Optionally, the door closer has a pre-tightening portion for abutting against the door
closing portion when the door is closed. When the door is closed, certain friction exists
between an upper surface of the door closing portion and the pre-tightening portion, and
the friction restricts the closed state of the door, to ensure that the door is held shut, and

to prevent the door from freely rotating when the door is closed.

Optionally, the pre-tightening portion may include a stopper wall protruding along the
horizontal direction to be disposed above the door closing portion of the door closer. In
this case, the stopper wall and the upper surface of the door closing portion are in close

contact, and the two are pre-tightening cooperated to a certain extent.

Optionally, the door closer includes an elastic arm fixed to the door, and the door closing
portion is hooked to the elastic arm when the door is closed; the stopper wall is formed at
a distal end of the elastic arm. The elastic arm is effectively used to implement the
stopper wall; therefore, the stopper wall does not need to be independently disposed, and

does not occupy much space.

Optionally, a bottom surface of the door faced the hinge assembly is provided with an
accommodating slot; and the door closer is accommodated in the accommodating slot.
Therefore, the door closer is located in the door in the vertical direction, and basically no

gap is formed below the door is thus possible.

Optionally, the door closer is located without going beyond downwardly the bottom
surface of the door. Therefore, the door closer is completely located in the door, and no

gap is formed below the door, which increase stability of a position of the door.

Optionally, an outer peripheral surface of the supporting member is provided with a lug,
and the lug abuts against the door closer after the door is opened, to restrict the door to
an extreme position. The lug restricts the extreme position to which the door is opened, to

prevent the door from being excessively opened.

Optionally, the hinge assembly further includes a hinge base whose one end is fixed to
the cabinet, and a hinge shaft connected to the hinge base and defining the rotation axis

of the door; and the supporting member is sleeved on the hinge shaft and the adjusting
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member is in a threaded connection with the supporting member, and the adjusting
member is rotatable relative to the supporting member to drive the supporting member to
support the door to move along the hinge shaft. Such a cooperation manner can be

implemented easily.

Optionally, the adjusting member has an internal thread, and the supporting member is
inserted into the adjusting member and has an external thread in a threaded connection

with the internal thread.

Optionally, one of the supporting member and the hinge shaft has a limiting block
protruding towards the other one along a radial direction, the other one is provided with a
guide slot that accommodates the limiting block, and the limiting block is moveable in the
guide slot along the vertical direction. The limiting block and the guide slot cooperate with
each other to prevent rotation of the supporting member, but allow the supporting member
to move along the vertical direction. In this way, when the adjusting member rotates, the

supporting member can be driven to move along the vertical direction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a three-dimensional view of a refrigeration appliance according to a specific

embodiment of the present invention;

FIG.2 is a partial three-dimensional view of a part of a door of the refrigeration
appliance shown in FIG. 1, where the partial three-dimensional view shows a

bottom of the door;

FIG.3 is a schematic view of a position relationship of a hinge assembly and a door

closer in the refrigeration appliance shown in FIG. 1 when the door is closed;

FIG. 4 is a schematic view of a position relationship of the hinge assembly and the door
closer in the refrigeration appliance shown in FIG. 1 in a process of opening or

closing the door;
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FIG. 5 is a schematic view of a position relationship of the hinge assembly and the door
closer in the refrigeration appliance shown in FIG. 1 when the door is opened,;

and

FIG. 6 is an exploded view of the hinge assembly in the refrigeration appliance shown in
FIG. 1.

DETAILED DESCRIPTION

To make the foregoing objectives, features, and advantages of the present invention more
obvious and more understandable, the following describes specific embodiments of the

present invention in detail with reference to the accompanying drawings.

Referring to FIG. 1 together with FIG. 2 and FIG. 3, the present invention provides a
refrigeration appliance, including a cabinet 1, a door 2, a door closer 3 fixed to the door 2,
and a hinge assembly 4 for connecting the door 2 to the cabinet 1, where the hinge
assembly 4 includes an adjusting unit 5 for adjusting the height of the door 2, the adjusting
unit 5 includes an adjusting member 6 and a supporting member 7 that can be driven by
the adjusting member 6 to move along a vertical direction in an adjustment range and
support the door 2, and the cabinet 1 is rotatable around the supporting member 7; the
supporting member 7 includes a door closing portion 70 for cooperating with the door
closer 3; and at any height within the adjustment range, the door closing portion 70 and
the door closer 3 at least partially overlap in a horizontal direction; when the door 2 is
closed, the door closing portion 70 and the door closer 3 cooperate to prevent the door 2
from springing open; and the door closing portion 70 is released from the door closer 3

when the door 2 is opened (with reference to FIG. 5).

Compared with the prior art, this technical solution has the following advantages: The door
closing portion 70 and the door closer 3 at least partially overlap in the horizontal
direction; and when the door 2 is closed, the door closing portion 70 and the door closer 3
cooperate in the horizontal direction to prevent the door 2 from bouncing away from the
cabinet. In this way, the door closer 3 does not move along the vertical direction when the

door 2 is closed, and no gap needs to be reserved above the door 2 for the door closer 3.
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This reduces a gap above the door 2, so that the refrigeration appliance has the aesthetic
appearance and good stability, and is to conductive to safe transport of the refrigeration

appliance.

Referring to FIG. 1, the refrigeration appliance is a side-by-side refrigerator, and the hinge
assembly 4 is located at the bottom of the door 2 as a bottom hinge. This is only an
example. In another solution, alternatively, the refrigeration appliance is a refrigerator
including two doors: an upper door and a lower door, and the hinge assembly 4 is used as
an intermediate hinge to connect the upper and lower doors. In this case, the door closer

3 is disposed at the bottom of the upper door.

In this solution, referring to FIG. 2 and FIG. 3, the supporting member 7 has a protruding
portion 71 protruding outward along the horizontal direction to form the door closing
portion 70, and when the door 2 is closed, the door closing portion 70 is hooked to the
door closer 3 to prevent the door 2 from bouncing away from the cabinet. The protruding
portion 71 is a protrusion along horizontal direction, does not affect the height of the door

2 along the vertical direction, and does not increase the gap above the door 2.

With reference to FIG. 4 and FIG. 5, the door closing portion 70 is detached from the door
closer 3 around a peripheral direction of a rotation axis X of the door 2 when the door 2 is
opened. The door closer 3 is fixed to the door 2. First, referring to FIG. 4, the door closer
3 synchronously rotates around the rotation axis X in a process of opening the door 2
(referring to FIG. 1), and at the same time, the door closing portion 70 is fixed. Therefore,
the door closing portion 70 gradually disconnects the hooking to the door closer 3 and is
released from the door closer 3. Next, referring to FIG. 5, the door closer 3 rotates until

the door 2 (referring to FIG. 2) is opened to an extreme position.

In this solution, referring to FIG. 2 and FIG. 3, the door closing portion 70 and the door
closer 3 cooperate in a hooking manner to block the door 2 from bouncing away from the
cabinet after the door 2 is closed. The door closer 3 includes an elastic arm 30 fixed to
the door 2, and when the door 2 is closed, the door closing portion 70 is hooked to the
elastic arm 30. The elastic arm 30 is elastic. On the one hand, the elastic arm 30 is not
easily deformed when limited by the door closing portion 70, to maintain a closed state of

the door 2. On the other hand, when the door 2 is opened, the elastic arm 30 may be
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pressed by the door closer 3 to have deformation, so as to release from the door closing

portion 70, so that the door 2 is opened relatively smoothly.

Further, the door closer 3 further includes a fixing arm 31 through which the elastic arm 30
is fixed to the door 2, the elastic arm 30 and the fixing arm 31 form a limiting slot 32
therebetween, and the door closing portion 70 is located in the limiting slot 32 when
hooked to the elastic arm 30. For example, the door closing portion 70 is located in the
limiting slot 32 when the door 2 is closed. In this case, the door closing portion 70 is
located in the limiting slot 32 and is further limited in two opposite directions by the fixing
arm 31 and the elastic arm 30, and the door closing portion 70 effectively restricts the
closed state of the door 2 by using the door closer 3, so that the door 2 is held shut and is
prevented from shaking or even from automatically opening. Then, referring to FIG. 4 and
FIG. 5, as the door 2 (referring to FIG. 2) is gradually opened, the door closing portion 70

gradually slides out of the limiting slot 32.

Referring to FIG. 2 and FIG. 3, the fixing arm 31 is directly fixedly connected to the door 2,
and the fixing arm 31 and the elastic arm 30 are connected together by using a transition
segment 33. In this way, the door closer 3 is G-shaped as a whole, and the limiting slot

32 corresponds to an opening of the G-shaped door closer 3.

Next, the door closer 3 has a pre-tightening portion 34 for abutting against the door
closing portion 70 when the door 2 is closed. When the door 2 is closed, certain friction
exists between an upper surface of the door closing portion 70 and the pre-tightening
portion 34, and the friction restricts the closed state of the door 2, to ensure that the door
2 is held shut, and to prevent the door 2 from freely rotating when the door 2 is closed.
Specifically, the pre-tightening portion 34 includes a stopper wall 340 protruding in the
horizontal direction to be disposed above the door closing portion of the door closer 3.
For example, the door closer 3 includes an elastic arm 30, and the stopper wall 340 is

disposed at a distal end and of the elastic arm 30 and is located in the limiting slot 32.

Further, the stopper wall 340 extends in the entire the elastic arm 30 in the shape of a
strip; or even extends to the fixing arm 31, and extends, from the fixing arm 31 to the
limiting slot 32, to the top of the door closing portion 70, which may better maintain

stability of the closed state of the door 2.
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Referring to FIG. 2, a bottom surface 20 of the door 2 faced the hinge assembly 4
(referring to FIG. 1) is provided with an accommodating slot 21; and the door closer 3 is
accommodated in the accommodating slot 21. In this way, the door closer 3 is
accommodated in the door 2 in the vertical direction, and basically, no gap is formed
below the door 2. Further, the door closer 3 may be located in such way that it does not
exceed downwardly the bottom surface 20 of the door 2. In this way, the door closer 3
may be completely located in the door 2, and it is possible that no gap is formed below the

door 2, which may increase stability of a position of the door 2.

Referring to FIG. 3 to FIG. 5, an outer peripheral surface 72 of the supporting member 7 is
provided with a lug 73, and the lug 73 abuts against the door closer 3 after the door 2 is
opened, to restrict the door 2 to an extreme position, which prevents the door 2 from being
excessively opened. Referring to FIG. 4, in a processing of opening the door 2 (referring
to FIG. 2), the door closer 3 rotates to the lug 73 around supporting member 7. Referring
to FIG. 5, when the door closer 3 rotates to abut against the lug 73 along the peripheral

direction, the door 2 cannot be further opened.

Referring to FIG. 3 and FIG. 6 together with FIG. 2, a solution of adjusting the height of

the door 2 in the refrigeration appliance in this solution is:

The hinge assembly 4 further includes a hinge base 8 whose one end is fixed to the
cabinet 1, and a hinge shaft 9 connected to the hinge base 8 and restricting the rotation
axis X of the door 2; the supporting member 7 is sleeved on the hinge shaft 9 and the
adjusting member 6 is in a threaded connection with the supporting member 7, and the
adjusting member 6 is rotatable relative to the supporting member 7 to drive the
supporting member 7 to support the door 2 to move along the hinge shaft 9. In the
accommodating slot 21 in the bottom surface 20 of the door 2, a bottom wall of the

accommodating slot 21 is provided with a blind hole 210 for insertion by the hinge shaft 9.

In this solution, the adjusting member 6 has an internal thread 60, and the supporting
member 7 is inserted into the adjusting member 6 and has an external thread 74 in a
threaded connection with the internal thread 60. The adjusting member 6 is set to be

located on an upper surface of the hinge base 8 and is prevented from moving in the



WO 2017/109648 PCT/IB2016/057637
10

vertical direction, and the supporting member 7 is set to have a gap with the hinge base 8
in the vertical direction and is prevented from to rotation. In this case, if the adjusting
member 6 is rotated, rotation of the adjusting member 6 is converted into vertical
movement of the supporting member 7 by means of threaded cooperation. Rotation of
the adjusting member 6 along two opposite directions enables the supporting member 7

and the door 2 to move upward along the hinge shaft 9 in two opposite directions.

To prevent rotation of the supporting member 7, one of the supporting member 7 and the
hinge shaft 9 has a limiting block 75 protruding towards the other one along a radial
direction, the other one is provided with a guide slot 90 that accommodates the limiting
block 75, and the limiting block 75 is moveable in the guide slot 90 along the vertical
direction. In this solution, the supporting member 7 includes a hole 76, the hinge shaft 9
passes through the hole 76, the limiting block 75 is disposed on an internal hole wall of
the hole 76, and the guide slot 90 is provided on an outer peripheral surface of the hinge
shaft 9. In an initial state, the limiting block 75 is located in the guide slot 90. The limiting
block 75 is blocked by two side walls of the guide slot 90, so that the supporting member 7
cannot rotate with respect to the hinge shaft 9, but the guide slot 90 allows the limiting
block 75 to move along the vertical direction, so that the supporting member 7 can move
vertically. The hinge shaft 9 is hollow, and the guide slot 90 is through a side wall of the
hinge shaft 9. This is only an example, and in another solution, the guide slot may not be

through the side wall of the hinge shaft.

In an improvement, alternatively, the guide slot is provided on an inner peripheral surface
of the supporting member, and the limiting block is disposed on the outer peripheral

surface of the hinge shaft.

Although the present invention is disclosed above, the present invention is not limited
thereto. Any person skilled in the art may make various changes and modifications
without departing from the spirit and the scope of the present invention. Therefore, the

protection scope of the present invention shall fall within the scope limited by the claims.
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CLAIMS

What is claimed is:

1. A refrigeration appliance, comprising a cabinet (1), a door (2), a door closer (3) fixed
to the door (2), and a hinge assembly (4) for connecting the door (2) to the cabinet
(1), wherein the hinge assembly (4) comprises an adjusting unit (5) for adjusting the
height of the door (2), the adjusting unit (5) comprises an adjusting member (6) and
a supporting member (7) that can be driven by the adjusting member (6) to move
along a vertical direction in an adjustment range and support the door (2), and the
adjusting member (6) is rotatable around the supporting member (7);
characterized in that the supporting member (7) comprises a door closing portion
(70) for cooperating with the door closer (3); and
at any height within the adjustment range, the door closing portion (70) and the door
closer (3) at least partially overlap in a horizontal direction; when the door (2) is
closed, the door closing portion (70) and the door closer (3) cooperate to prevent the
door (2) from bouncing away from the cabinet (1); and the door closing portion (70)

is released from the door closer (3) when the door (2) is opened.

2. The refrigeration appliance according to claim 1, characterized in that the supporting
member (7) has a protruding portion (71) protruding outward along the horizontal
direction to form the door closing portion (70), and when the door (2) is closed, the
door closing portion (70) is hooked to the door closer (3) to prevent the door (2) from

bouncing away from the cabinet (1).

3. The refrigeration appliance according to claim 1, characterized in that the door
closing portion (70) is released from the door closer (3) in a circumferential

direction around a rotation axis (X) of the door (2) when the door (2) is opened.

4 The refrigeration appliance according to claim 1, characterized in that the door
closer (3) comprises an elastic arm (30) fixed to the door (2), and when the door (2)

is closed, the door closing portion (70) is hooked to the elastic arm (30).
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10.

11.

12

The refrigeration appliance according to claim 4, characterized in that the door
closer (3) further comprises a fixing arm (31) through which the elastic arm (30) is
fixed to the door (2), the elastic arm (30) and the fixing arm (31) form a limiting slot
(32) therebetween, and the door closing portion (70) is located in the limiting slot
(32) when hooked to the elastic arm (30).

The refrigeration appliance according to claim 1, characterized in that the door
closer (3) has a pre-tightening portion (34) for abutting against the door closing

portion (70) when the door (2) is closed.

The refrigeration appliance according to claim 6, characterized in that the pre-
tightening portion (34) comprises a stopper wall (340) protruding along the
horizontal direction to be disposed above the door closing portion (70)of the door

closer (3).

The refrigeration appliance according to claim 7, characterized in that the door
closer (3) comprises an elastic arm (30) fixed to the door (2), and the door closing
portion (70) is hooked to the elastic arm (30) when the door (2) is closed; the

stopper wall (340) is formed at a distal end of the elastic arm (30).

The refrigeration appliance according to claim 1, characterized in that a bottom
surface (20) of the door (2) faced to the hinge assembly (4) is provided with an
accommodating slot (21); and

the door closer (3) is accommodated in the accommodating slot (21).

The refrigeration appliance according to claim 9, characterized in that the door

closer (3) is located without beyond downwardly the bottom surface (20) of the door

).

The refrigeration appliance according to claim 1, characterized in that an outer
peripheral surface (72) of the supporting member (7) is provided with a lug (73), and
the lug (73) abuts against the door closer (3) after the door (2) is opened, to restrict

the door (2) to an extreme position.
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12.

13.

14.

13

The refrigeration appliance according to any one of the preceding claims,
characterized in that the hinge assembly (4) further comprises a hinge base (8)
whose one end is fixed to the cabinet (1), and a hinge shaft (9) connected to the
hinge base (8) and defining the rotation axis (X) of the door (2); the supporting
member (7) is sleeved on the hinge shaft (9) and the adjusting member (6) is in a
threaded connection with the supporting member (7), and the adjusting member (6)
is rotatable relative to the supporting member (7) to drive the supporting member (7)

to support the door (2) to move along the hinge shaft (9).

The refrigeration appliance according to claim 12, characterized in that the adjusting
member (6) has an internal thread (60), and the supporting member (7) is inserted
into the adjusting member (6) and has an external thread (74) in a threaded

connection with the internal thread (60).

The refrigeration appliance according to claim 12, characterized in that one of the
supporting member (7) and the hinge shaft (9) has a limiting block (75) protruding
towards the other one along a radial direction, the other one is provided with a guide
slot (90) that accommodates the limiting block (75), and the limiting block (75) is

moveable in the guide slot (90) along the vertical direction.
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